perpendicular to EF.   Hence  OM is the axis of the resultant couple.
666. Proposition IV. Any number of couples whatever are either in equilibrium with one another, or maybe reduced to a single couple, under precisely the same conditions as those already investigated for forces acting on one point, the axes of the couples being now taken everywhere instead of the lines formerly used to represent the forces'.
i°. Resolve each couple into three components having their axes along three rectangular lines of reference, OX, O K, OZ. Add tall the components corresponding to each of these three lines. Then if the resultant of all the couples whose axes are along the line
OX, be denoted by Z, OY,    „      „      M, OZ,     „       „       JNT, •and if G be the resultant of these three, we have
and if £, 77, 0, be the angles which the axis of this couple Gt makes with the three axes OX, OY, OZ, respectively, we have
,   L          M       ,   N
cos £ = 7-, ; cos TJ =3--^; cos 0 => -~ .
U-                       (jr                       <JT
567. a*. Conditions of equilibrium of any number of couples. For equilibrium the resultant couple must be equal to nothing : but as it is compounded of three subsidiary resultant couples in planes at right angles to one another, they also must each be equal to nothing. The remarks- already made, and the equations already given in §§ 471, 472, apply with the necessary modification to couples also. Thus, for instance, the equations of equilibrium ar&
Gt cos £ , + Ga cos £9 4- £B cos £a + etc. = o, Gl cos 17, + Ga cos fy, + G3 cos ^ + etc. = o, Gt cos 0i + GI cos 0» 4- Gg cos 03 + etc. '•= o.
56S. Before investigating the conditions of equilibrium of any number of forces acting on a rigid body, we shall establish some preliminary propositions.
i*.   A force and a couple in the same or in parallel .planes may be reduced to a single force.   Let the plane of the couple be the plane of the  diagram> and  let  its  moment be denoted  by   G.     Let  JR, acting  in   the        ^                 i
line OA in the same plane, be the force.         I            I      \
Transfer the couple to an arm (which may         *R          I       \
be denoted by a) through the point O, such that each force shall be equal to ./?; and let its* position l>e so chosen, that one of the forces shall act in the same straight line with ,JK in OA, but in the opposite direction to it
